Gene expression profiles of the thermotolerant yeast Saccharomyces cerevisiae strain KKU-VN8 during high-temperature ethanol fermentation using sweet sorghum juice.
To investigate gene expression profiles of the thermotolerant yeast Saccharomyces cerevisiae strain KKU-VN8, a potential high-ethanol producer, in response to various stresses during high-temperature ethanol fermentation using sweet sorghum juice (SSJ) under optimal conditions. The maximal ethanol concentration obtained by S. cerevisiae KKU-VN8 using SSJ at 40 °C was 66.6 g/l, with a productivity of 1.39 g/l/h and a theoretical ethanol yield of 81%. Quantitative RT-PCR assays were performed to investigate the gene expression profiles of S. cerevisiae KKU-VN8. Differential expression of genes encoding heat-shock proteins (HSP82, HSP104, SSA4), genes involved in trehalose metabolism (TPS1, TPS2, NTH1) and genes involved the glycolytic pathway (ADH1, ADH2, CDC19) at various time points during fermentation was observed. The expression levels of HSP82, HSP104, SSA4, ADH1 and CDC19 were significantly higher than those of the controls (10.2-, 4-, 8-, 8.9- and 5.9-fold higher, respectively). In contrast, the expression levels of TPS1, TPS2, NTH1 and ADH2 were approx. 2-fold less than those of the controls. The highly expressed genes encoding heat-shock proteins, HSP82 and SSA4, potentially play an important role in helping S. cerevisiae KKU-VN8 cope with various stresses that occur during high-temperature fermentation, leading to higher ethanol production efficiency.